(19)0*H»flFJ? (JP) 02) ^ ^ 1^ ^ ^ (A) 



2^^^8-502599 



(51)Inta.» 
G0 9F 9/37 
9/00 

H0 4N 5/66 



mm ffmmmn 

3 11 A 7426-5H 

34 3 C 74^-5H 

Z 9186-5C 



F I 



mm^ ^i^m» w (^23S) 



(ZDmsmn 


i|*H¥e-510372 


(/DURA 




(86) GsDuma 


¥fS5i¥(1993)10fl20B 




7plU*-&«@ 11746 =a-3-i»W 




J|«J«7*P(1995)4flaOB 








PCT/US 9 3/1 0 05 6 




*:'fi/hT> n— H 900 




WO9 4/0 9 1 8 7 


(72)«W# 




(87)BB&BIB 


6^(1994) 4^280 




7^y*^B 11030 =a-3-i'« 


(31)fi%tt£S## 


9 64, 35 0 




y-x t;PX A- 3-h 27 




1992^10^21 S 








*il (US) 




7;<y*^BI 11743 =a-3-i»« 




BP (AT. BE, CH, DE. 






DK, ES, FR. 


GB. GR, IE. IT, LU, M 




-H 1 


C, NL, PT, SE), CA, JP 


(74)f^A 


^a!± m as (^3*) 



(54) vmms^wzm^n^:^^ 



(57) [SStJl 

^S^OatCj;)}, @^»i&ia«tS^|gS (EPID) 10 

mmmm^ 1 4 tmmmm 1 e ^oiimDs. b# 

mnm2 2 *^-r5«£flci^»»:2 4T^«4 3^5 

i&imBHi>. tmzmmiza. 2t:»^(c^o. 

Hi&ffl 4 2:lll«i«Ki{f:i 6 £:<OfflC!>RIMD«to. 0 0 

7'f >f-eiTT*SJfr&C. ::©.t5)6:EP 1 D 1 OIC 

Mjgfl:! 4%:^»ilffi«lil§»l 6«EP I BlzSU^iLX 
« 6 1 gair. ffia«!iiftc 1 4 2 2 % 

Bitt&w-rs. ffi»et^«}|igieii4&ttaL;«:«i. 

1 6 IIJfi^»:«»E P I D 1 0 ICiB^ATSn. CliOE P I 
D 1 0«»SfHt^*^<^^rt)5:t»IBa«#2 4TSI& 

ana. ep i d i oo5>^'K«a»ss««)4t« 
*an. *nfc<fcDffime^Ti!ittanfciiBffii4«ija 

u fi»fit'^tBaiKft:2 4(D>ficjmr&. 



Best Available Copy 



at 



^43 



EPtt)« 



■^»ttA- 



I 



nc. 4 



(2) i|$a¥8-5 02 59 9 

ltrlBM#ii#^ IfriEliMiP-e^^MI- ^ t pgr ^ 

ji^*:^<J: OfmiBltM«at'*nm^«rJnx.Tm^?*«:^«r4 J: b if 

6. ^AmLWL<r>i5m\zi^^'^x. mimmmiW\zm^\.xmmmmm'&ii^^ 



(3) !^a¥8-5 02 599 

l£l^®fi|jt#i:<^Hlw^ 0. 0 0 7-Of-:5^f) 0. 0 1 4 >f >f-<^ai$ S-^-T-S 

1 0. m9mtm<Diomizis^,^x. mBmWMitmmtm^nif-c^m^ii 

14. i@tm#^®S:®M^^t?«S1-*:&i*-C^)oT. 



(4) #^Jp8-5 02 59 9 

16.^1 5«iB«co:^fetc;fev^T. mti^m'ri>^mmmmw^'f-Tmm 
19.^1 4«fsic<?):^ffijc*v^T. mmmn^umijmmtmnwi^^mw 



(5) ^mW-8-b025Q9 

m^r^M^liJ: <^^tLTv^i,o :$fe^TMT^wi3v^T. icT^jtii^^fijfflis j: c;^ 

Jl'm^t^il^^^S<?)il3gj*J 1 9 9 1# 1 2^ 3 1 H|&ff^S#|j=f^5 0 7 7 
1 5 7-f-. -ty 'Jv'y i5'^ffiA;^;i/t^^S^J:a*^(^SSjti*l 9 8 9^7^2 

5 Bi&^f. *ii#i^^4, 8 5 0. 9 1 9'^^if2m.mw?-M^-^^)v'm^w.m^ 

^^ttl 9 9 1^1 0^ 1 B^tf> ^i^il#i1=»5, 5 0 5. 7 6 3 -t^^^^^^&o 

. r'^y h (Frank J.DiSanto) lQXXfr=-7.k. if)Vy7s (D 
enis A. Krusos)-^. *^?^O^^A-C^>-& 3 (Copy 
Tele, Inc. ) t'^^^itTv^&o 

o m^i^ijS^t^^tt (EP I D) ^M<7)®^SrB^-rs^lim^i^M:^S- 
ft*<7)EP I DT'li. -SM(^m^acajM^7!)TOfilit#i:|^^fl|jg#i: 



(6) i^^^8-5 02 59 9 

Mmji#tl^fll3t#:i:<^WBI*Vh?v^EP I Di}^^ti> 1 o<^^®,^»i, 

M^tl®?S'3E#<?)^i:#SrEP I DllXifl«l^<^4'twiSA1-& Cli: f:: J: •} > EP I 
D'^<^>5'E«5&Wtgt?**o t^^L^ M|!g56«0. 0 0 7-f >f-liiT-C^)2>v5lE#:jRiW 

D<omfii. E p I D<7)^K»%L^i%^-r&!^<D§immioi^x ^mm^^ifi> 

o Cl(7)itH, 0. 0 0 7-f >f-J[UT<7)W|!gSr^1-&-a<^EP I Dicfijfflnrtg 

o 

^li. lt®«jt<*^t/tJil^M«|jt#«:EP I Dt;ia*AT4tJtc. EPID<^I& 



(7) i^f^S - 5 0 2 5 9 9 

tfzimmmi&mzmx^m^-t. ^Lxmmm7ti^tfz^mmm1^^'k^m. 

^m^fi^c ^<o^. m.m.^\ifzmmm^ii^tfz\mm.^fitz^mm'^^\m^ 
nmt^^^x. ^<r>wsimm%mmn^\^i^^'k^iifz. ep id« 

fife? tL*o 

^^m^^hKKmm-f^tzibK^ m^^^tzmm^^mLx. m^^^tz 

\:.W,W^icitz. EP I D<^RIM«i&«:<^«IBrMiao 



(8) !|$«¥8-5 0 2 59 9 

^iigji. tJ&^om^i^iiM^^^^s (EP ID) 1 o<^)«Bfffiia-e^&o 
EP ID 1 o»i. mmmi^i^i a t^im'^n^i etoMn^jh^tif^-^tt^ 

, ify7.m \ 7^^tho IfyTs^Y 7±tcfi, ^yj^h • 7.X • (I 
TO) ttz\t^^hmm<r>\\.^^<r>^Wi\^im^^X^ho IT0118I1. # 

I T 0® 1 8 LTx y Wt>*L, U K 2 0 5{i«t&^^:|^/s-^ - y 

EP ID 1 0<^4'li-^f it&-^#ig<7)m^i6ti!i^3ilc#:i 2*5. RlMfllitfrl 4 
^h<f)m^WM^^tzWMYi<r>^\^X^o EP I D 1 ^<r>%^m 

0. 0 0 y^f 7t{i^tLA^T-c^*o \.'h-^\.wh. %^m^i^%'$:yj'^ 
m2i^m^i.xf%2^m\z.\t^ fflif^e^2 2*^t-&EP id i o<7>it®^3t 

*ofl5l#*3 0»i> (MYLAR) S;tH^*Lt |W|^ ii? '5: v># 

(I TO) <7)^3 9TMS?tL;t;<r77.«3 4(^Ji«iitC, (^^m#W 3 2 
SBS^tL-So #*l-3 2fi. I T0-rtta§tL;t;tr9X«3 4twitLT7^-A«: 
M-r*o ^S##J^3 2;(»«E1l§*L*ite*, I TO^S-ftS 9 0l*Hi^«3 8 
/i>t*«imi?*l&o ilS*#fl-3 2tcj:>), I T0M#3 9»::*rL. 'JIE^** 
*±ii?'&v^Mjh#:*^#^ti:5>o ClOJ:^ t^, lfm#*t^3 2(1 J: ^)^s!)^btL& 
rtil^WtS 8(i, 0li*:iKl^g|lc^;2>o f*lil<g|i«3 8^jg**<^liffl(.^t>tL&^m 
#*t^3 2<^J?$»i. < i: 0 . 0 0 7-f >f-e^,t3. -e<?5jf* LV^J?$»i 
^0. 0 1 4-f >f--c^>*o v^-ftLji-frj:, c:*tt>(7)-tffijit>cSt::i5i:T^M1- 
&C:^:&s-C§*o tJ&oT, ^m##5ft3 2m:«9 5g«>P>tL*|*|fi!|^J*3 8 ffl 



(9) i|t«¥8-5 02 59 9 

&pimm&3 s<7)-tmii. 4'^^ < t *b5£«$tL-&^# e p i D(Dm^mi^tmm 

111 ia<DE P I D 1 0 ^rSitl-S^-g-^ M^jt# 14^^ E P I D 1 0 JCJS 

^«^^A/iftMMLTv»&o 4 1 lc^$tL^> J: -9 EP I D 1 0 <^M 

^^i*»iMfSt4|t^fi|Jt# 1 4 <7)li«<^i**s. 3 2 J: 19 5e«e) 

4i}^^-ki^im^Kt^^xoi^. isirfmumiki^i 4<Dr<^nmni$.3 sk^h 

i:mLX7^-ir7.-ri>^t-^^'(^^:hma34 0 J: 9 ItS^stfrl 

^3iai::^$*tT»/»&J: Wft:i.<7):<r7;^^ 1 7(^ITOJi3 9H, m 
jl|4 4<7)*Si^H^gi^$tl<2.o IWI^lc. Mfllii^l 4 li, |WIDm?l4 4(7)jE!lg 

"^Kmm^ii^o mm^m3 4*r i Toa3 9i)^h^mL. 

^®«jt#l 4 i: I TO^ 3 9 »±m^6<Jtc^5-«|$tLTv^*(7)-ei T0^3 9 tl^ 
Ci<^lill»04'tiESumii[4 4 35^P)<7)m-3E*«l®-r* J: 9 JiLT'b^v^o 



(10) !|$^¥8-5 02 59 9 

5 0 Ji, lir®miS# 1 4 Sr]R#:R: 3 0 UIrJ o T^f^tS ^ f tz imUM: SOii^h 
fill- J: ^ K^i^ti>y K;wjlSi: LTc^SiSHS-^Ttl-o I^Sfllit 

^Jw, «fm^i:!lTS?S<?)^tJc#7!>*P§P^4 0<^4'twj^A?*l«>o ■rny:}'4 3 

ibfLfz. mumi^^i 4<Dnmmi^3 si^^m^^^o ta^o-c, 
ti^trtffiyiiiss s<7)mwit. ±mi)mmmM^i 4-c$>i9, Tiii56«iTo©3 9 

^i/^o i (^mfi*« I T 0^ 3 9 t M#jt# 1 4 i: <^)M^{wiDx. hili>t. 

9 om<^m(r>nm^tTmn^i(ii>o ^(^nmi. nmrnts s<Dm^i^jz^ 

i^^nmni$t3 SKm^^^mX^^itzttyKH, 4 5S<^AKI^?1#*3 OSrW 



(11) !|ta¥8-5 02 59 9 

$-e-2>;tfttiii. m.UM:3 o»i9 om<7)^m^mnhfixoo Mm^j:nm^m\f 

:iti)^'^^:to m^miki^i 4*>-5t#*3 0 li:K>)#>t <b*LTv^;5.MJcm^t^t!j 

1 4 <7)±-C$£*|!l-& i:. ^lll<7)EPIP10<^J:^lc 
.^®flli&#l 45b«EP I DlCiS^iiT^tLi&o jffl*fiTP)ti;tEP I DtciiJS 
mmm^m^L^j: < ^ )iA?L56«^:K<^iftl<^)/c*HE P I D jt#4' ? *l 

*o •/n^iJ' 5 1 JC^^itlSJ: ^ KB^^X hfifz^k. EP I D l 0 li*^S<7) 

4>iiAti^*t^o -efT^t^. m^^^<Dmtii}^r\fhii. ep id i o^^-'^mm 

0 < 19 ti^:k^fi, ruyirss K^9fii>XoK. 5SyS0E#<7)E P I D 1 0 ^t" 

'^<!95(E«Wi5ti2>o EP I D 1 0 ^mmmiii>ix^mi-i>tz>t>Km\f^ h*i 

^^X^^mChfl. yir 5 bKm^iHiXo^^. E P I D 1 0 oM^Wit 

1 7 'S: * o 

E p I D 1 0 <^ja*a:T ic^feS[-i^. mmmiti^ 1 4 s:fflj|^ie^-e«s-f s ^ t 



(12) ^#^¥8-5 02 59 9 

• l^®MI£fil*^t-aEP I D 1 0«-SSj|1-4ii:56s-Ci&o iJ&oT. 0. 0 0 

J: > E P I D Ol^aait#: 1 6 Sr«#ie^"C=&ai-* i t m^-^^ i,;itii^ 



m2B] 




a?) 



«f^¥8-5 02 599 



mi] 



,41 



.43 



mis 



.45 



.47 



,49 



EPID^ 



,51 



EPID<Z)^>IC 



1 



.53 



.55 



FIG. 4 



(08) il$«¥8-5 02 59 9 

l^miJEm] 1 8 4 ^® 7 ^ 1 S 

[iiai 01 1994#4^12B 

tzmmmikm:.m-^'ox^W)t. s.KmBmum^mi^<7)tt -^^ y) ^^otjie 

mzmmmiki^'kmtmnm^T^m-r^mmKid^^^x. mtmm^tm^K m 
mmwtKnu<Dm^STm^^m^mmLxmtmmm7^i^i:mwti>mt. 



(19) !|t«¥8-5 02 59 9 

MtmMmT^i^'kmtm^y^mm^Uy^mwLKm^3.xi,mKmfmum7ki^ 
mmmm^iti^^mtzm^mmm^m^mw.Km^^LXi>^v§t. mmmm 

6. mAms.m.<Di5m^&^^x^ m.mTm.^mw\mmLxm%mum^^^ 

U^WMM^t(DmK. 0. 0 0 7^ V-^^^i^tjO. 0 1 4^ >f-(7)^$Sr^1-;i> 

8. f&6«iE«o:&feni5»/>T. irETO:^^i^ 3E«iifi«-WL. muw^mw. 



(20) it$*^8-5 02 599 

1 1. ^^4aie«<7):^feni5i/^T^ mtmimW}'^^'t^-ri>fztt>ii. mum 



(21) #^¥8-5 02 59 9 

mtmw.wuw ^mmtLxm^> xmmmm-M<r) ^ Km^w^m^m ^^t'=^ 

x^m imtmnB'fMBmm^um^^m-r^. mu^m^ * mmm t , 
19. mi 5]fiissco:&j£ni3v>T. m«m#M2«»*mK^®iffi^t^i^s 



02) ii$*^8-5 02 59 9 



1$«^8-5 02 59 9 



INTERNATIONAL SEAKCH REFOKT 



PCr/US93/lflOS6 



A. CLASSinCATION OF SUBJECT MATTER 

IPC(5) : C25D 13/00 

US CL : U5f2A: TDUm .6.181.7. 299 EC 
According to Imemuiosil Pueni Clmlfieaikm (IPC) or lo booi luttoiiil 



clmlfiation ind IPC 



B. nELDS SEARCHED 



Mudmam docunwntatiM larabed (duiificMion lytton followed by duttiflfation lyinbolt) 

U.S. : 445/24:204/181.6.181.7.299 EC 443/24. »4/ 181. 7, 181.6. 300PB.299EC 



DoeuaeoUtiooMAfehfld olher than 11 



10 the exUBl tkst toeh deetmcnU tn ineludfd n the fisUi scue^ 



Electranic dels base coranltal during the iaienutiocB} ksrIi imme ot daU bm md^ when pmrticebK'iSeitfa temn uaed) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Cit&ttoa of doeumcat. with indtcatjoo. wbere apprDprnte, of the refevaiit pstngee 



Ktlevani to cbum No. 



X 
Y 
X 
Y 



US, A, 3,756,693 (OTA) 04 September 1973. See figures 
1-4; and column 2, tinea 20-68. 

US, A, 2,442,863 (SCHNEIDER) 08 June 1948. See figures 
1-4. 



US, A, 3,540,990 (ONISHI ET AL.) 17 IMovember 1970, See 
figure 1 end tte description. 



1-3,14, 18-20 

14-16 
12»14-16 
14-17 
14-17 



rn Fuftherdocuinentiaic listed in the oootimutioo of Boil C. See pticnt &mDy 



, ip dM fOMnl MM 

i» be put of paMtenlBMpoi 



IT 



■lH*Uaipriprta li II III 111 I ilfitti 



TP 



idiiDlMlliiBrteft 




Date Of the ieOMl compldloa of ite lioeiitttionil 
IS mnmy 1994 



Dtte of mailing of the intemaUottil Mueh RpQit 

MAR 03 1994 



Narafiwi4 mailiaBtddren of^elSAAIS 

Box per 

WtifaiiiSlo&. D.C. 20231 
Fecitinile Ne. (TO) 30^3230 



Authorized oRieer 

\pTcfficyT,KDipp '<3(^ "U^^-^ 
Tcicpbooc No. cm) 30»i 148 



Ptem PCT/UAyZlO (leoond ibeeiXiuly 199Z)« 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

Q^LACK BORDERS 

□ IM AGE CUT OFF AT TOP, BOTTOM OR SIDES 
□^DED TEXT OR DRAWING 
Ha^LURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 
Q GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: . '■• ■ ' • • , '. 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



